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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 Reference is made to the following documents: 

D1 : US-A-6 075 882 (MULLINS MICHAEL J ET AL) 1 3 June 2000 (2000-06-1 3) 
D2: US-A-5 414 270 (HENDERSON CALVIN W ET AL) 9 May 1 995 (1 995-05-09) 

2 Document D1, which is considered to represent the most relevant state of the art 
discloses an apparatus for determining one or more physical properties of a rolled 
smoking article from which the subject-matter of claim 1 differs in that the processing 
means is adapted to determine one or more physical properties of the smoking article 
which relate to the diameter of said article. 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

3 The problem to be solved by the present invention may be regarded as how to provide 
means to determine the variation of diameter of the smoking article over its length 
The solution to this problem proposed in claim 1 of the present application is considered 
as involving an inventive step (Article 33(3) PCT) for the following reasons- the 
apparatus of D1 is not adapted for measuring the diameter of a smoking article since it 
uses pulsed infrared light which passes through the cigarette and the edges of this latter 
would not be determined accurately. 

On the other hand document D2 is adapted to inspect the external surface of the 

cigarette and does not give any indication of determining one or more physical properties 

relating to the diameter. 
* The same reasoning applies mutatis mutandis for independent method claim 23 which 

as well is considered to satisfy the requirements of Article 33(2) and (3) PCT with respect 

to novelty and inventive step. 
5 Claims 2-22 and 24-37 are dependent on claims 1 and 23 respectively and as such also 

meet/s the requirements of the PCT with respect to novelty and inventive step. 
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1. Apparatus for determining one or more physical properties of a rolled smoking 
article or filter rod, said apparatus comprising: 
5 imaging means defining a field of view, said imaging means being adapted for 

imaging a rolled smoking article or filter rod in said field of view; 

means for positioning a smoking article or filter rod in said field of view such 
that the axis of the smoking article or filter rod is substantially orthogonal to the 
optical axis of the imaging means; 
10 illuminating means for illuminating said field of view; and 

processing means for processing said image to determine one or more physical 
properties of a smoking article or filter rod in said field of view; 

wherein the processing means is adapted to determine one or more physical 
properties of the smoking article or filter rod which relate to the diameter of the 
15 smoking article or filter rod. 

2. Apparatus as claimed in claim 1 , wherein said imaging means are adapted for 
forming a digital image of said smoking article or filter rod. 

20 3. Apparatus as claimed in claim 2, wherein said processing means are adapted 
for processing said digital image electronically for determining said one or more 
physical properties. 

f , 

4. Apparatus as claimed in any of claims 1 to 3, wherein said processing means 
25 are adapted for repeatedly sampling said image. 



5. 

are adapted to cast diffuse light onto said field of view. 



Apparatus as claimed in any of claims 1 to 4, wherein said iUuminating means 



an 



30 6. Apparatus as claimed in claim 5, wherein said imaging means define i 

optical viewing axis and said illuminating means comprise one or more sidelights 
which are posiu'oneli laterally of "said optical axis. " 
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7. Apparatus as claimed in claim 6, wherein said illuminating means comprise 
two sidelights positioned on opposite sides of said optical axis. 

8. Apparatus as claimed in any of claims 1 to 7, wherein said illuminating means 
5 comprise a backlight adapted for backlighting a smoking article or filter rod 

positioned in said field of view. 



9. Apparatus as claimed in claim 8, wherein said backlight comprises an infra- 
red light. 

10 

10. Apparatus as claimed in any of claims 1 to 9 wherein said imaging means 
comprise a digital camera. 

11. Apparatus as claimed in any of claims 32 to 41, further comprising means for 
15 rotating a smoking article or filter rod about its axis in said field of view. 

12. Apparatus as claimed in claim 11, wherein said rotating means comprise two 
juxtaposed rollers, which rollers are positioned side-by-side so as to define a groove 
therebetween which groove is adapted to receive said smoking article or filter rod, and 

20 means for rotating one or both of said rollers thereby to cause said smoking article or 
filter rod to rotate. 



13. Apparatus as claimed in claim 1 1 or claim 12, wherein said processing means 
are adapted for repeatedly sampling the image as a rolled smoking article or filter rod 

25 is rotated by said rotating means and processing each image sample to measure the 
diameter of said rolled smoking article or filter rod in each image sample and using 
the measurements to obtain one or more physical properties of said rolled smoking 
article or filter rod selected from the mean diameter, ovality, circumference, 
roundness and shape of said rolled smoking article or filter rod. 

30 

14. Apparatus as claimed in any of the preceding claims, wherein said processing 

means afe adapted'fb TdcateTri each image sample two opposite edges of the rolled 

smoking article or filter rod in profile and to calculate the distance between said 

opposite edges. 
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15. Apparatus as claimed in claim 14, further comprising control means for 
controlling said processing means, said control means comprising a database, which 
database is adapted to store a predetermined nominal diameter of said rolled smoking 
5 article or filter rod, said control means being adapted to define two laterally spaced 
regions of interest of said field of view corresponding to the nominal width, each of 
which regions of interest encompasses all likely positions of a respective one of the 
opposite edges, and said control means are configured to control the processing means 
to process each image sample only within said two regions of interest to locate said 
10 opposite edges. 

16. Apparatus as claimed in any of the preceding claims, wherein said processing 
means are adapted to determine the diameter of said rolled smoking article or filter 
rod at two or more axially spaced locations on said rolled smoking article or filter rod. 

17. Apparatus as claimed in any of the preceding claims, wherein said processing 
means are adapted to detect one or more circumferential markers on a rolled smoking 
article or filter rod which are capable of indicating its rotational orientation. 

20 18. Apparatus as claimed in claim 11, or any of claims 12 to 17 when dependent 
on claim 11, further comprising control means adapted to control said rotating means 
in response to output from the processing means such that said rolled smoking article 
or filter rod is rotated through a complete revolution. 



15 



25 



30 



19. Apparatus as claimed in claim 1 1 or claim 12, further comprising control 
means for controlling said processing means, said control means comprising a 
database adapted to store data indicating the axial direction of a rolled smoking article 
which is axially asymmetric such that said rolled smoking article is directional, said 
processing means being adapted for repeatedly sampling said image as said rolled 
smoking article is rotated by said rotating means and processing each sample to detect 
the position of a shadow cast by a longitudinal seam of an outer layer of the rolled 
smoking article, said-outer layer being wrapped circumterentially around said rolled ' 
smoking article to overlap itself thereby to form said seam, thereby to determine the 
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direction of wrapping of said outer layer relative to the direction of the rolled smoking 
article. 

20. Apparatus as claimed in claim 19, wherein said database is further adapted to 
5 store a nominal width of saidrolled smoking article, said control means being adapted 
to derive two laterally spaced regions of interest of said field of view based on said 
nominal width, each of said regions of interest encompassing all likely positions of 
said shadow depending on the direction of wrapping of said outer later, and to control 
said processing means to detect the presence of said shadow only in one of said 
10 regions of interest. 



15 



20 



21. Apparatus as claimed in claim 19 or claim 20, wherein said sidelights are 
positioned obliquely relative to the optical axis to enhance the shadow cast by said 



seam. 



22. Apparatus as claimed in claim 19, 20 or 21, wherein said processing means are 
adapted to determine the respective wrapping directions of two or more outer layers of 
a rolled smoking article, each of which outer layers is wrapped circumferentially 
around the rolled smoking article to overlap itself to form an axially extending seam. 



23. A method of determining one or more physical properties of a rolled smoking 
article or filter rod, said method comprising disposing a rolled smoking article or filter 
rod within a field of view of an imaging means such that the axis of the smoking 
article or filter rod is substantially orthogonal to the optical axis of the imaging means, 
25 illuminating said field of view, imaging said rolled smoking article or filter rod within 
said field of view to form an image, and analysing said image to determine one or 

more physical properties of said rolled smoking article or filter rod, which relate to the 

diameter of the smoking article or filter rod. 

30 24. A method as claimed in claim 23, wherein said image is a digital image. 

25. - A-method as claimed in claim 24, characterised by electronically processing 
said digital image to determine said one or more physical properties. 
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26. A method as claimed in any one of claims 23 to 25, characterised by 
illuminating said field of view with diffuse light and using light reflected from said 
rolled smoking article or filter rod to form said image. 

5 27. A method as claimed in any of claims 23 to 26, further comprising rotating 
said rolled smoking article or filter rod about its axis within said field of view and 
repeatedly sampling the image. 

28. A method as claimed in claim 27, characterised by processing each image 
10 sample to measure the diameter of said rolled smoking article or filter rod in each 
image sample and using the measurements to obtain one or more physical properties 
of said rolled smoking article or filter rod selected from the mean diameter, ovality, 
circumference, roundness and shape of said rolled smoking article or filter rod. 

15 29. A method as claimed in any of claims 23 to 28, characterised by determimng 
the diameter of the rolled smoking article or filter rod in each image sample by 
processing the image sample to locate the two opposite edges of the rolled smoking 
article or filter rod in profile and calculating the distance between said opposite edges. 

20 30. A method as claimed in claim 29, characterised by processing each image 

sample within two predetermined, laterally spaced regions of interest of said field of 
view to locate said two opposite edges, which regions of interest are determined on 
the basis of the nominal diameter of the rolled smoking article or filter rod. 

25 31. A method as claimed in any of claims 23 to 30, wherein the diameter of said 
rolled smoking article or filter rod is measured at two or more axially spaced locations 
on said rolled smoking article or filter rod. 

32. A method as claimed in claim 27, or any of claims 28 to 31 when dependent 
30 on claim 27, wherein said rolled smoking article or filter rod comprises one or more 
circumferential markers adapted to indicate the rotational orientation of the rolled 

smoking article or filter rod, and said processing step includes processing said 

samples to determine a complete revolution of the rolled smoking article or filter rod. 
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33. A method as claimed in claim 27, or any of claims 28 to 32 when dependent 
on claim 27, characterised by determining the axial direction of a rolled smoking 
article which is axially asymmetric such that said rolled smoking article is directional 
and comprises at least one outer layer which is wrapped circumferentially around said 
5 rolled smoking article to overlap itself thereby to form a longitudinal seam, and 

processing said image samples to determine the wrapping direction of said outer layer 
relative to the direction of said rolled smoking article. 

34. A method as claimed in claim 33, wherein said image samples are processed 
10 to determine the position of said longitudinal seam by detecting the position of a 

shadow cast by said seam as the rolled smoking article rotates. 

35. A method as claimed in claim 34, characterised by processing each image 
sample to detect the presence of said shadow in two predetermined, laterally spaced 
regions of interest being determinative of the direction of wrapping of the outer layer, 
the regions of interest being determined on the basis of a predetermined nominal 
width of the rolled smoking article. 

36. A method as claimed in claim 34 or claim 35, characterised by illuminating 
said rolled smoking article obliquely to enhance the shadow cast by said seam. 

37. A method as claimed in any of claims 33 to 36, wherein said rolled smoking 
article comprises two or more outer layers, each of which outer layers is wrapped 
circumferentially around the rolled smoking article to overlap itself to form an axially 
extending seam, and said image is processed to determine the wrapping direction of 
each outer layer relative to the direction of the rolled smoking article. 
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